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Abstract 
 The research conducted determined the depth of the magma chambers along the 
Reykjanes ridge. The magma that is being ejected from the chambers along the Reykjanes ridge 
contains elements important to determining the depth of the chambers, such as MgO, Fe2O3, and 
CaO. These elements are characteristic of certain minerals that crystallize during the cooling of 
the magma. By determining when and specifically what minerals begin to crystallize it will then 
be able to be determined at what average depth the chamber is located, along the ridge. This 
research is being done because there has not been significant research along the Reykjanes ridge. 
The research was conducted by gathering the data from other papers, and a public database 
website, it was then placed into an excel spreadsheet and was graphed by using a computer 
program called CoHort. Once the graphs were created and interpreted, the pressures were 
calculated using an excel spreadsheet that was created for this specific reason. Looking at the 
Cohort graphs and interpreting the trends it could be seen at what rate and pressure the specific 
minerals were crystallizing during the cooling of the magma along the Reykjanes ridge. 
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Introduction  
 Iceland contains numerous ridges, as it is known to be an area of high geologic activity. 
In this paper I will be discussing the characteristics and findings of the Reykjanes ridge (figure 
1). Along this ridge and in the surrounding area there are a number of many ridges that 
experience effects from the plume that is located near the center of the Reykjanes ridge. The 
research conducted determined the depth of the magma chamber(s) along the Reykjanes ridge. 
The magma that is being ejected from the chamber(s) contains elements is important in 
determining the depth of the chamber(s), such as MgO, Fe2O3, and CaO. These elements are 
characteristic of certain minerals that crystallize during the cooling of the magma (Herzberg 
2004). By determining at what depths, and pressures these minerals begin to crystallize by the 
data on the on Excel spreadsheets, we will then be able to be determine an approximate 
correlating depth at which the chamber(s) are located.  
 
 
 
 
 
 
 
 
Figure 1: Location of the Reykjanes ridge and its location in relation to other ridges and the 
plume. 
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Objectives 
 The primary objective of this research was to be able to determine the depth of the 
magma chamber(s) along the ridge. The CoHort graphs of the different minerals crystallizing 
allows for a determination at what depths the chamber(s) are located. Another objective of this 
research was to be able to determine exactly how many chambers were located along the ridge. 
Determining how many magma chambers there are is shown by the Pressure (Kbar) vs. MgO 
(weight %) graph, which illustrates at what depths the clusters of data are located. By knowing 
how many clusters of data are shown on the graph, this indicates the number of magma 
chamber(s). 
Geologic Setting 
 The Reykjanes Ridge is part of the Mid-Atlantic Ridge, which runs for nearly the entire 
length of the side of the globe. This ridge system also separates nearby tectonic plates (figure 2). 
The ridge system is massive and cuts very deep into the Earth; one of the deepest places on the 
ridge for example is the Romache Trench, which has a maximum depth of 25,434 ft (Evans 
2002). 
 
Figure 2: Shows the boundaries of the Mid-Atlantic Ridge as well as the other plate boundaries, 
subduction zones, and volcanoes. 
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 An interesting aspect of the Reykjanes Ridge is that the ridges are not linear in shape but 
are however, V-shaped. There has been the idea stated by Benediktsdóttir, Á., R. Hey, F. 
Martinez, and Á. Höskuldsson that because there is a major difference in the crustal accretion 
symmetry between the crust immediately off the ridge, and further south. There are two points 
along the ridge that have been identified as being offset features and have been given the name 
of ponsu-transfoms. These spots support the idea of the rift propagation starting and stopping 
points (Benediktsdóttir et al, 2012).  
 
Figure 3: Reykjanes Ridge and the depths at which parts of the ridge are located (Benediktsdóttir 
et al, 2012). 
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Figure 4: Seismic activity along the Reykjanes Ridge (Benediktsdóttir et al, 2012). 
 The region of Iceland along the Reykjanes Ridge greatly differs from that of the rest of 
the Mid-Atlantic Ridge (Benediktsdóttir et al, 2012).  For example, there are great differences in 
the crust near and far away from the ridge, but the Reykjanes ridge also has common elements 
that one would expect to find in an area of geologic activity such as this (figure 2). 
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Methods 
 Excel was a major part of obtaining the results during this research. The data were 
collected from petdb.org (accessed on 5/8/11, 5/12/11, 5/15/11, 5/18/11, 5/19/11, 5/20/11, 
7/27/11) and placed into a spreadsheet, into columns of the same mineralogy. The data that was 
placed into the spread sheet was then transferred into a program called CoHort, and from there 
the program generated graphs that allowed us to see how quickly and at what point an element 
was being crystallized. The second excel sheet that was used was a spreadsheet containing 
equations that allowed pressures to be calculated. Once the pressures were calculated it could 
then be determined at what depth the magma chamber(s) were located. When the Excel program 
calculated the pressure an equation needed to be added, in order to calculate the pressures in Km. 
The equation is as follows: 
dq/dz=ρg 
p/ρg=z 
Where p= Kbar=1000 atm=1atm=105 pa 
          ρ=2900 kgm3 
          g= 9.8 m/sec2 
Equation 1: Pressure calculation 
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Results  
 The main objective of the research was to determine at what depth the magma chamber(s) 
were located. It was determined that the average pressure was approximately 2Kbar. By using 
equation 1 it was determined that the average depth was approximately 7.12Km, (figure 5).   
 Figures 6-15 show at what rate the weight % of the specific mineral being looked at will 
crystallize in comparisons to the weight % of MgO. The rates of these graphs are correlated to 
changing depth and pressures. From these correlations it was determined the approximate depth 
of the magma chamber(s). The graphs are a select amount of the different common minerals that 
can be found during the process of the magma crystallizing..  
 I analyzed specific points on additional graphs that seemed to give an abnormal result and 
determined if there was an error in the process of retrieving the data from petdb.org. From 
determining if the point was giving a correct or incorrect result the data point was either thrown 
out of the set or kept in with an explanation as to why the data point varied greatly from a 
majority of the other points. The refining of the data points was critical in understanding what 
the trends the lines on the graphs were exhibiting.   
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Figure 5: Pressure vs. MgO Wt% shows the average depth of the magma chamber is at 
approximately 7 km. 
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Figure 6: The crystallization rate of SiO2 Wt% vs. MgO Wt%
 
 
Figure 7: The crystallization rate of FeO Wt% vs. MgO Wt% 
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Figure 8: The crystallization rate of CaO Wt% vs. MgO Wt%
 
 
Figure 9: The crystallization rate of FeOT Wt% vs. MgO Wt% 
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Figure 10: The crystallization rate of TiO2 Wt% vs. MgO Wt%
 
Figure 11: The crystallization rate of Fe2O3 Wt% vs. MgO Wt% 
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Figure 12: The crystallization rate of Al2O3 Wt% vs. MgO Wt% 
 
 
Figure 13: The crystallization rate of P2O5 Wt% vs. MgO Wt% 
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Figure 14: The crystallization rate of Na2O Wt% vs. MgO Wt% 
 
Figure 15: The crystallization rate of K2O Wt% vs. MgO Wt% 
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Table 1: Calculation of the average depth of the magma chamber by using average pressures. 
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Conclusions 
  Our data shows that by observing the trends in the crystallization of the minerals through 
figures 6-15 that there is only one magma chamber known at this time in the research (figure 5) 
(Kelly and Barton 2008). The next two conclusions were made by interpreting the data off the 
results of the pressure calculations from the Excel calculations. The average pressure of the 
magma chamber from the data was about 2 Kbar. From this data we were able to interpret at 
which depths in the Earth that that pressure would correlate to. The results yielded the conclusion 
that the average depth of the magma chamber was located at about 7.12 km (table 1).   
 
Future Research 
 My future research consists of going back through the data and making sure that all of the 
new data points that I will be collecting from the database have all the components of being 
considered good data. I would also like to be able to collect more data from different parts of the 
ridge. For future use of CoHort I would like to be able to create statistical graphs in order to have 
a greater understanding of the crystallization of the magma, and depth of chamber(s).  
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